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_ -lnicosred_Jumuinescence of cunrous oxide, PLastixarry, ' 
~¥EL AND soi DNOGOVA, KK. M._C.R. Acad, Sct, URSS, 
1 54 (No. 2) 125-6 (1946).—The oxide exhibits an intense 
* fuminescence in the neat infra-red under illumination by 
visible light, the region of wavelengths of the luminescent 
radiation being 0-9-1-0 42. The luminescence yield was 
‘found to be have a lower limit of ~ 5 4: 2%, which gives 
an aycrage quantum yicid of ~ 1074. The yield depends 
strongly on the temperature, and this was studied in the 


range 120°c to —45°c. The logarithm of the yield is 
plotted against (absolute temperature)-*. L, 5.0. 
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“TASHKAREY, Ve YE. 


a Bers 


UESR/Phyeico | 


Conductors, Semi- 
_ Photoe lectromotive Force 


"Te Appearance: of Photoelectromotive Forces 
in Semiconductors," V. Ye. Lashkarev, Phys Inst, 
Acad Soi Ukrainian SSR, 10 pp 


"chur Ekeper i Teoret Fiz" Vol XVIII, Ho 10 
pp ylf eo. 

_ Works out theory for development of photoeles- 
tromotive forces (photo emfs) in semiconductors 
with dark conductivity due to bearers of one 
sign. Studies effect of precontact eléctric 
fields. Suggests that photoelectrons end photo 
holes lose excess energy extremly rapidly. 


ER, 19/49T97 


UsSR/Physics (Contd) Oct 4B 


Completes calculators for case of weak iliumt- 
mation, Shows that eign of photo emf is com- 


pletely determined by sign of precontact. field - 


and sian of dark current bearers, Calculates 
photomagnetic effect using same theory. ‘Finds 
relation between photoolectron concentrations 
and excess holes. Submitted 15 May 48 
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~ LASHKAREV, V. YE. 


UasR /Physics Oot 48 
Photoslectromotive Foro 
Conductors, Semi- 
"Photoelectromotive Forces in Cuprous Oxide," V. Ye. 
Iachknrev, K. M. Kosnogova, Phys Inst, Acad Soi 
Ukrainian SSR, 94 pp 


“Zhur Eksper 1 Feoret Fiz" Vol XVIII, No 10 

pp G27 30. 
Shows that photo emf is completely determined by - 
conditions of motal-semiconductor contact. Shows 
qualitative agreement of results with those indicated 
by theory developed by Lashimrev (see 18/49T105). 
Investigates spectrum distribution of positive 


> 19/4gT96 
USSR /Physics (Conta) Oot 48 


and negative photo emfs in cuprous oxide. Inter~- 


prets results. Submitted 13 May 46. 
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LASHKAREV, V. Ye, 


USSR/Biec tronics 
Photoconductivi ty 
Photoelectricity 


Nov 48 © 


= "Longi tudinal’ Photoconductiy 
© @lectric EMF in 
3 EX. M. Koson 


ity and Photo- 
Copper Oxide," V. Ye. 


ogova, Inst of Phys, Acad: 


“Zhur FE -t Te t " 
=. pp eet adhe Fiz" yo. XVIII, No ats 
‘Studied photoconductivity of Cu,0 with lighting 
‘through a semi transparent electrode, i 
the electric field ( "longitudinal" photocon.~ 
ductivity). Investigated 's 
Photoelectramotive: force. 
may ‘be separated into two 
: WMsontrolled field. 
‘Current for the controlled section, § ; 
3 43. As ) ubmitted 


51/49 721 


Iashkarey, _ 
Sci Ukrain- 
= lan ssr, 8 pp 
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USSR /Electronics Nov 48 
, Photoconduc tivity 
- Semiconductors 

"tTongitudinel' Photoconductivity of Semiconductors,” 
QV. Ye. Lashkarev, Inst of Phys, Acad Sci Ukrainian 
ESSR, 9 PP 
eMzhur Eksper, } qeoret Fiz" Vol XVIII, No 11 
RO Seer? : 

an 

ADiscusses, in the Linear approximation, photocon- 

tor for case when 


ductivity of ahollow™ semiconduc 
+ and electric field are perailel — 


gradient of ligh 
or antiparallel. Specimen was 


‘gemi transparent electrode. 
= 
(conta) Nov 48 


f an antilocking contact film, 
light was comp 


uss /Elec tronics 


formulas for case ° 
in: whose boundaries 
Submitted 13 May 48. 
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- electromotive forces. 


Bilver sulfide photoelectric cells. Studies 


LASHKARSV, V. YE. 


ee 


USSR/Physice 


Conductors, Semi- evn® 


Photoelectric Cells 


"Properties of Poor Conductor La 


ere B 
and Semiconductors," V. Yo, ives etween Metal 


karev, 


Acad Sci Ukrainian SSR, Kiev, 9 pp pune ay 


“Ghur Tekh Fiz" Yol XVIII, No 11, pp 1347-55, 


Investigates rect 


of the molecular layer dbetwer 
m metal and = 
tor, and also its role in the originati yarns: 


Shows that stated th 
depicts correctly all characteristic fostcren oF 


teh 18/k9T105 


USSR/Physics (Conta) Nov 48: 


capacitance properties of isolating layers 
between metal and semiconductor. Submitted 
15 May 48. 


ifying and capacitance properties - 


on of photo- | 
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Investigation of the Kinetics of Phowronduettylty 
by s Com nation Method. (In flussian.) V- BE. Veoh 
kateyeand | it Potapenke. Irvestiya Akadeniii Nau 
SSSR (Bulletin of the Academy 0 Sciences of the 
sss). Physical Series, ¥ 13, Sept-O. 1949, p. 566. 
575. 

Deserite ame alternating photocurrent 

bridge ee measuring Complies photocut- 

t different fr s of modulated 


ion. 
ances are t 
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A DESIST SESE arabian a eae aoa Tod oe Sted Ra : 


SERAAB ECT 


LASRKAREV, V. YE, 
yO Fe PA 150778 


USSR/Physics - Photoconductivity Oct & 
ioe Semiconductors ne 


" : “ 
Pe. aig Piece gar aerbakey of Semiconductors," 
hs z ig ‘ oC. 
= SER, Kiev State é. it ep hys, Acad Sci Ukrainian 


ee "Shur E 
aa > eee Been 4 Teoret Fiz" Vol XIX, No 10 


. Discusses methods of stu 
] dying kinet 
ductor photoconductivity, Subseeeticiss regia 


experimental data. Submitted 17 May ko 
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LASHEKAREV, VY, YE. PA 150179 


ussR/Physics - Photoconductivity Oct 49 
. ERO VORGRER OER 


“Nonlinear bss ocouhicetatey of PbS-Photoresistors a 
V. Ye. Lashkarev, I. R. Potapenko, G. A. Fedorus, 
Inst of Phys, Acad Sci Ukrainian SSR, 12 pp — 


"Zhur Eksper i Teoret Fiz" Vol XIX, No 10 
pp 887-8¢8/ 

Studied kinetics of photeconductivity of PbS-photo-. 

resistors within a wide range of temperatures and 

illumination. Compared experimental data with theory 

developed by Lashkarev. Established mechanism of 

nonlinear photoconductivity kinetics for i cal 
‘resistors. Submitted 17 May ho. oe 


a eee ee aorta. 


For other information see WBB65230, 25 May 53. 
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LASHKAREY,.\ ¥. Ye. PA £5/49T11 


USSR/Electricity — a Jan ho 
.°°  Photoconductivity « 
Semiconductors 


"Nonlinear Photoconductivity of Cuprous Oxide," 
V...Ye. Lashkarev, Active Mem, Acad Sci’ USSR, 

G. A. Fedorus, Phys Inst, Acad Sci Ukrainian 

: BBR, Kiev, hk pp 


"Dok Ak Nauk SSSR" Vol LXIV, No 2 
: Studies connection between the nonlinear effect 
- of photoconductivity in semiconductors and the 
- period of the photocurrent carriers. Submitted 
of. 19 Nov 48, 


e5/uoTly 
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* USER/Physice Photoconductivity Mar/Apr 50° 


ve ao 


'. Semiconductors 


- "Investigation Into. the Kinetics of Photoconductivity. 

. o£ Semiconductors by the Compensation (Bridge) Method," 

i; <M. Yeo Lashkarev, Inst. of Phys, Ukrainian. Affiliate, . = 
“:Acad Sci USSR, 13. pp 


/ > "Iz Ak Nauk SSSR, Ser Fiz" Vol XIV, No 2 


pp 199-211. 


> "Reveals importance of concept of nonlinearity in 


Kinetics of photoconductivity. Concept has been... 
‘little studied, Mechanism of photoconductivity de- - 


pends greatly upon certain time-constant RC and upon. 
$eFtain physical quantity."a" (dimensions: © amp/time: 


light intensity) corresponding to Zhuze end Ryvkin's beta. 


160791 
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“LASHKAREV, Ve As . : PA 175T9E 


one Physics 2 - Semiconductors. ” nh sug 50 


uston of Currents in eit conductors: With © oa 
Composite Conductivity," V. A.: lashkarev, Act 
< Men, ‘Acad Sci Ukrainian ‘SSR Inst. Phys, Acad 

Sct Ukrainian SSR tr mi 


Dok Ak Nauk SSSR" Vol ‘IIT, No 5, Pp 929- 932. 


seusses | case vhere other. excitations beside. zs 

‘thermal ones are absent and finds conditions -° =" 

governing appearance of T- -equil, Considers semi- 

“> dPinite homogeneous. conductor with concn of - 

~ "holes" and electrons n and N resp; differen- a 

} 04 ‘are setup relating n,:H,dj/dx Carats. ee 
urrent | Senet ax: sles: Fld. 

cPengta). 5 ee Bag se i 
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TYABLIKOV, &.¥.; LASHKAR'OY, V.Ye., diyeanyy chien. 
Ra on cantata 
Energy spectrum of electrons in ionized crystals (weak link theory). Dop.4i 
URSR no. 4:239-242 '51, (MLBRA 6:9) 


1, Akademiya nauk Ukrayins'koyi RSE (for Iaehkar'ov). 2. Matematychnyy 
instytut im. V.A.Steklova Akademiyi nauk SBSR (for Tyablikov). 
(Crystallography ) 


. 
the - 
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FAYDYSH, 0.4M.; KHARYTONOZA, 0.P.; LASHKAR'OV, V. Ye diysnyy chi 
ad -Ye., en, 


Stimlation of n hthac i 
a oo ap ene luminescence in solutions, Dop. All ae no.5:324. i 
. MLRA 6:9) 
1, Akadeniya nauk Ukra : 
yins'koyi RSR (for Lashkar! oy ) 
c . 2 ‘ 
meee ee ta Instytut fizyky Akademiyi nauk Gee i 
ysh and Kharytonoza), (Luminescence ) (Naphthacene ) 
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tity and‘ Ught absorption’ in’ the faNaats 
Cc, Pomvyati Sergeys Inanosee eee Xe Lashkarey, : 
"1952, 824-0.—The article attempts lo ena wee 
of the primary pts to elucidate the natures = 
“Jattion on the baste of ebsorption of light in the crystal ° 
conduttors; particu Saal ve tq semb? =. 
ystals of CdS. These da Honactivated thoho-: -. 
. expts, 
a 


te ‘= for i: 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6 


STRASHKEVYCH, O.M.; LASHKAR'OV, V.Ye,, diyenyy chlen, 


Speen win bee te 
aaa 


Problem of relativistic electron optics. Dop.AN URSR no. 52393-396 '52, 
(MLRA 6710) 


1, Akademiya nauk Ukrayins'koyi BSR (for Iashkar'ov). 2. Chernivets 'kyy 
derzhuniversytet (for Strashkevych). (Electron optics) 
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ies ‘USSR/Physics - Semiconductors _ Jan/Feb 52 


; Photoelectromotive Forces in Semiconductors," V. 
er | Ye. ‘Lashkarev, Inst of Phys, Acad Sci Ukrainian 
ae “-[8SR 
riz Ak Nauk SSSR, Ser Fiz" Vol XVI, No.1, pp 18-33 
1 
f ; Reviews history of development of semiconductors, 
ot emphasizing achievements by Soviet physicists. Au- 
thor recently devoted his studies to modern theory 
of contact of metal semiconductor and derived a 
i formila for evaluation of the "photomotive" force. 
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USSR/Physics - Semiconductors ' Jan/Feb 52. 


"Some Peculiarities in the Photoconductivity of CdS 
Monocrystals," V. Ye. Lashkarev, G. A. Fedorus, Inst 
of Phys, Acad Sei USSR 


"T2 Ak Nauk SSSR, Ser Fiz" Vol XVI, No 1, pp 81-92 


Interest in sudject was stimulated by work of R. . 
Frerichs (Phys Rev 72, 594, 1947). Author describes 
his exptl investigations concerning detn of sign of 
current carriers, relation of photocurrent to illu- 
mination, kinetics of inertial component, output of 
photocurrent, etc. Indebted to A. I.. Skopenko. 
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LASHKAREV, V. Ye, 


USSR/Physies - Semiconduct 3 oe 
ictors ; k PS 
Thin-Laminar : mee 


- "Effect of Volume Charges on C 
; onductivit 
Layers of Semleonductors and Metaja," MB. posi 


"Iz Ak Nauk, Ser Fiz" Vol XVI, No 2, Pp 202 


oe * Abbreviated text of re i 

t © Port publis 

. i Teoret Fiz" 21, 528, 1951.” ie 
; ae on both sides of insulating pl 


on semiconductor T, agrees with theory by V. Ye Lash- 


karev and with expts by Y.I. Lyashenko and I.I.Stepko 


ra 
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AREV, V. Ye, 


LAs 


USSR/Physics - Semiconductors, Mar/Apr 52 
Work Function 


"Work Function and Conductivity of Semiconductors 
in Presence of a Surface Charge," V: Ye. Lash- 
karev, Kiev State U and Inst of Phys, Acad Sei 
Ukrainian SSSR 


"Iz Ak Nauk, Ser Fiz" Vol XVI, No 2, pp 203-210 


Studies effect of surface charge (conception lst 
developed by I. Ye. Tamm, Sow. Phys., 1, 733, 1932; 
"Zhur Eksper i Teoret Fiz" 3, 3h, 1933) on work 
function of a semiconductor. Derives corresponding 
eqs, showing theoretically that in thin samples 


the distribution of current carriers is homogeneous 
While in thick or “quasi-thick” layers the surface 
Charges do not produce -mitual effect. Exptl re- 


search by V.I. Lyashenko (cf. "Zhur Tekh Fiz" 


Vol XVI, No 2, 211, 1952) is in agreement with this 
theory. 
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LASHKAREV, V. Ye. 


USSR/Physics Semiconductors, Surface Charges Mar/Apr 52 


"Influence of Adsorption on the Surface Charges and Conductivity of a Semiconductor," 
V. I. Lyashenko, I, I. Stepko, Inst of Phys, Acad Sci Ukrainian SSR 


Iz Ak Nauk, Ser Fiz" Vol XVI, No 2, pp 211-217 


Exptl research methods of the inatitute are described by V, Ye. Lashkarev and V. I. 
Lyashenko in "Jubilee Edition Devoted to 70th Birthday of Academician A, F, Ioffe," 1950. 
Gurrent article describes study of variation of work function under the influence of 
various actions on semiconductor; variation of conductivity of thin layer; and study 

of screening by superficial charges. Indebted to V. Ye, Lashkarev. 
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FAYDYSH, 0.M.; LASHKAR'OV, ‘V.E., diysnyy chien. 
EAI MELE, ORG Ee EF 


fransfer of electron-ex t oes i 
aes and nanhthacene. Dop. al URSE no. 32215-219 '53 


ghavnyy universytet (for Faydysh). 2. Akademiya nauk Uk- 


1, Kiyivakyy der eee tec uarion)s (Electrons ) (anthracene ) (Saphthacene ) 


rayins'koy4 BSR 
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UEYGEN, M,P.; LASHKAREV, V.Ye.., 


Transparency coefficient of semiconductor--metal contacts. shee 
Inst.fiz. AN URSR no.4:3:10 '53. (MLRA 7:12 
(Semiconductors) 
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LASHKAREV, V.Ye., professor, deystvitel'nyy chlen (g.Kiyev). 


New data in the physics of semicondnctors. Fiz.v shkole caer 16 oe 


1, Akademiya nauk Ukrainskoy SSR. (Semiconductors ) 
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_LASHKARMV, V. YH. 
USSR/Physics - Infrared Photoelements 11 May 53 


"Sensitivity, in the infrered Region , of Cuprous Oxide Photoelements Manufactured at 
Low Pressure in a High-Frequency Field," A, I. Andreyevakiy and A. L. Rvachev, Lvov 
Polytech Inst 


DAN SSSR, Vol 89, No 2, pp 245-247 


Exptl oxidation of Cu at low pressure in a hf field showed that, depending on pressure, 
the hf discharge considerably affects the oxidation process, cuprous and cupric oxide 
being reduced to pure copper simultaneously. The first Cuz0 photoelements with max 
sensitivity to infrared were produced by V. Ye. Lashkarev and K. M. Kosonogova (Iz Ak 
Nauk SSSR, Ser Fiz, 4-5 (1941)). Presented by Acad A. N. Terenin. Recd 22 Dec 52. 
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references (1942-1954), Graphs. 


Kiev State University im, 7, G, Shevchenko 
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USSR/Optics ~ Physical Optics. 


Abs Jour: Referat Zhur - Fizika, No 5, 1957, 12889 
Author : ashkarev, V.Ye., Karkhanin, Yu.I. 

Inst to 

Title 


Length of the Diffusion Displacement of the Excitons in 
Cuprous Oxide. 


Orig Pub 


Dokl. AN SSSR, 1955, 101, No 5, 829-832 


Abstract An investigation was made of the diffusion tendency of ex- 


citons due to luminescence of cuprous oxide. The authors 
have started with the assumption that if the excitions are 
mobile and if conditions are created on the surface of the 
cuprous oxide specimen for their radiationless annihitle- 
tion, then the luminescence turns out to be attenuated. 
The greater the coefficient of absorption k of the excited 
light, the greater the attenuation. The state of the sur- 
face of the cuprous oxide was varied by means of thin films 
of liquids, such ae water, dehydrated alcohol, acetone, 
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and benzol. An investigation was made with 
specimens 
of cuprous oxide, for which, in the 0.4 .. 0.65 micron re- 


gion, the J n x _. 
APPROVEDHORRELEA 28 letpROPS G0 O513R000928710017-6"5 


se to unity. When ie 
all liquids with the ex. 
early pronounced reversi- 


ble effect of reduction of lumines 


Ne: vid: at Ap = 0-43 microns Ci -- 
thad the value at : ie De rarer 


Card 2/3 


USSR/Optics - Physical Optics. 
Abs Jou 


Ref Zhur - Fizika, No 5; 1957, 12889 


“deternined dependence of kon \ 
Kosonugova, K.M. 
ee. Ce ee 3 


Lash’ 
Zh eksperjimn 4 Ag (Le Shkarev, V.Ye., 


20/2000 CIA-RDP86-00513R000928710017-6 


i 


"APPROVED FOR RELEASE: 06/ 


Fae oes z an 
: s Hadichit i Sebie 
f 4, $1; £3290, 5 Fone 83 26 
the athe 83204. Val. proto cad, the parce 
feast} oncept of photo anf in Ge in top. 
‘ mity ef the crystal with Feap4ct to 
3 specif, : 
TPEMINE Fettance cof Fy 
Univ USSR}, was borst oe 
Fel tay aimed it order ta be di ae cd. The con 
fone metpanny PutRion Saeciers: Gaede Peete d, 
SHTAHSILONS, ete. The ¢ ciate ~ Stmiconductar, 
faked. trem the anyact og PRENUE CE} ane 
wansticn Bos 7 ilsh, » its) 
Boon one fre 3{x} js 


AOE ny ee geen 


bess) 
ft. 


dete, 4NE sign 


CIA-RDP86-00513R000928710017-6" 


APPROVED FOR RELEASE: 06/20/2000 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6 


» the lony-tisne : 
Ay 
Jere 
STEAL Centers j 
: Bory curd 
€2 bad. The naturat 
BE-DMe sompcnents 
uence are aise pay A 


Sse found chat oh 


BUNCE 


S Betor pans 
DH es : eloy rEe5ih tes: 
dark current a 3 By mqunt th that of the can 
e ay deerenses rauch dastes 


Xd, Goitschaly 


n> 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6 


Spepbettee fis, 


aa 


Lasmmarev, VOWS 
USSR/Electricity ~ Scniconductors G-3 


Abs Jour : Ref Zhur ~ Fizike, No 3, 1957, No 7045 


duthor *_Leshkarey, V.Ye., Ro- 


enov, Vs, 
Title “Thr oo-DINgnsionel Fhoto EiF in Su-iconductors, 


Orig Fub ¢ Tr. In-to fizild AN USSR, 1956, vyp. 7, 50-59 


Abstract 3: 
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is not n function 
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extont to which it chenges the squere of tho diffusion longth, 
but tho overell veriction of the photo o-f docs not chenge, 
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"A Volume Photoelectromotive Force in Semiconductors," by 

- Ye: Lashkarev and V. A. Romanov, Physics Institute, Acad- 
emy of Sciences Ukrainian SSR, Radiotekhnika i Elektronika, 
No 8, Aug 56, pp 1144-1146 


_ A theoretical consideration of volume photo-EMF observed by the au- 
thors in germanium and the results of an experiment verifying a theory 
on this phenomenon are presented in the article, 


> Reference is made to a work appearing in the Czechoslovak Physics 
Journal, 1955, 5, 178, by Ya. Tauts. 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6 


no SASERAREY » Veto $ y ah s. (Reve 


Thermal equilibrium of electronsj on surface and volume levels in 
conductors. Izy.AN SSSR.Ser.fiz. 20 no.12:1469-1478 D '56, 
(MLBA 10:3) 
1. Institut figild Akademii nauk USSR, 
(Electrons) (Semiconductors) 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6 
os AKARE u, V: Ye 
ZHIDKOV, Vokes 5 LASHRAREY «Rakes 


New-type thergal acceptors in germaniun. Izvy.AW SSSR .Ser.fiz. 20 
no.12:1521+1525 D '56. (MIRA 1033 


1. Institut fiziki Akademii nauk USSR 1 Kiyevskiy gosularstvennyy 
universitet in. T.G.Shevchenko. 
(Germanium) 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6" 


"APPROVED FOR RELEASE: 06/20/2000 


CIA-RDP86-00513R000928710017-6 


LASHKAR'OV, V.Ye.; ZADIRAKA, KY. 

[PT PR el eT hey TS ASE EE 
Physics and mathematics in the Ukraine Academy of Sciences between 
the 19th and 20th Congress of the Communist Party. Visnyk AN URSR 
2? n002339-43 PF 156, (MLRA 9:6) 
(Ukraine--Mathomatics--Study and teaching)(Ukraino physics--Study 
and teaching) 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6 


J) LASHRAR EV. V-VE 


USSR/Physical Chemistry - Crystals, 5 


Abst Journal:.. Referat Zhur - Khimiya, No 19, 1956, 60930 
Author: Iashkarev, V. Ye., lyashenko, V. I. 
Institution: None 
Title: Surface Conductivity of Cuprous Cxide 


Original 
Periodical: Dokl. AN SSSR, 1956, 106, Ne 2, 2h3-2h5 


Abstract: Investigated were the effects of adsorption oF CoH5OH vapor (I) 
on conductivity o and mobility u cf carriers in samples of Cus0 
calcinated in vacuum at 600°-1,0000 ana pick?¢a in concentrated 
HNO3. 0 was measured lengthwise (% t) and crosswise (07) of the 


sample. In all saMpsSe on > ol: “Ratio os Jo, reaches 170. 
Adsorption of vapor I reduces a), by 5-10 times?” The conclusion 
is reached that | is practically eatirsly of surface origin even 
after adsorption of vapor I. In vacaum u is several times smaller 
than in atmesphere of vapor I. The atgn cf Hall effect indicates 
a hele conductivity. From measurements ef O in the interval from 


SER ee 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6' 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R00092 


Bs 


710017-6 


ESE ESaEES EE 


USSR/Physical Chemistry Crystals, B 
. ? 5 


Ab 
st Journal: Referat Zhur . Khimiya, y 
2s No 19, 


1956, 60930 


Abstract: 70° 
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Translation from: Referativnyy zhurnal, Elektrotekhnika, 1959, No, 12, p. 43, 
# 24000 


AUTHORS; Kozhevin, V, E,, Lashkarey Vv. Ye, 
a enemy mena me hicmeneeiheene ern se 


) \ \ 
TITLE: On the Sign ang ‘Kinetics of Capaciter Photoefteo! in Semiconductors 
— a ee Conductors 


PERIODICAL: Nauk, Shchorichnyk, Radiofiz, fax. Kyivs'k. un-tu, 1956, Kyiv, 1957, ae 
Pp. 483-485 (Ukrainian) ee ee et 


TEXT; — The magnitude, sign and pulse shape of the capacitor photoeffect have 
been investigated in case of using different insulating washers, For investiga- 

tion have been taken HgJo, PhJo, CdS, CdSe, Cae, Se, Cus0, n-Ge and p-Ge, T+, / 
has been established thet the rise time of the capacitor photoeffent Puisé with Xx 
all semiconductors is as a rule very short (<j millisecond) and: for the majority 

of semiconductors 41t is shorter than the rise time of the latera] Photcconductivity 
Pulse |. The Signs of light and dark carriers for CdS, Se, Cus0(+), n-Ge ang 

P-Ge co neide, however Cy 0(~) Samples have been detected in which the Sign of 

light carriers, which is etormined by the capacitor Photoeffest, is opposite to 


the sign of dark carriers, A strong influence of certain Properties of insulating 
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On the Sign and Kinetics of Capacitor. Photoeffeot in Semi zor ductors 


washers on the Capacitor Photoeffac¢ has been observed. in the Case of Cate 5 
Sulstitution of mica by a celiopnans Washer leads toa change in the Sign of the 
Capacitor Photoeffect,. The Capacitor Photoeffecs, valve DPhotoeffect and photo- ‘ 
Conductivity of selenium are compared, 1t has been found that the kinetics of : 
the Capacitor Photoeffect and valve photceffear are characterizeq by very close x 
ca: The SPé2tra) distributions Of the 
capacitor Photoeffeot and valve Photoeffech are also very close ang differ from 
the Spectral distribution of Photoconductivity. The author maintains that ir ail 
Semiconductors studied (excepted Coss) | the capacitor Photoeftest 1s conn fcteg 
with the Presence of a bipolar Photoconducts sity and 3 Curvature cf energy Z2enes 
on the boundary of Semiconductors. This can leag %O ANY Sign of Capacitor ; 
Photceffecs, In this case the capacizor MEthHCd cannot be considered as 4 “i table Ae 
one for determining the sign of Phovecury ans. Carriers tp Semi corductors. There 
are 3 references. 


Ac FP. 
Translatorig note: This is the fu11 “Translation OF the Original Russian abstrac sé 
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lektrcetekhnike, 1959, No. 12, pr. 11.12, 


AUTHORS: Kozhevin, V.E,, Lashkarev, V.Ye. \ 
TITLE; Effect of Externa} Voltage on Capacitor Photoeffest. in Semicsndu:.- 


Lors q\ 


FERTODICAL: Nauk, shchor‘chnyk Radiofiz, 
pp. 485-487 (Ukrainian) ~~ 


TEYT The effect of external voltag 
HgT, PbIg, CdS, CdSe, CaTe, Se, Cuz0, n-Ge 
vestigated. In case of a good insulation ( 
fect of the external electric field en the 
ered, When using cellophane washers having 


external field on the capacitor photoeffect 


mentioned, In HgIo, PbIp and CaS, the resi 
radiation, the photecenductivity is easily 
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some conductivity, the effect of the 
has been ckserved in all semiconductors 
stance of which changes manifold at ir. 
observed both when cellophane washers 


@ on the capacitor rphotoeffect of se 


APPROVED FOR RELEASE: 06/20/2000 


CIA-RDP86-00513R000928710017-6" 


CIA-RDP86-00513R000928710017-6 


86099 


8/'112/59/000 012/010 / ‘ 
/ G/C23 
A052/A001 pone . 


Effect of Extern t 
al Voltage on Caracitsr Photoeffect in Semi conduct, 
om ucteors : 


= case the effect of th- e 2 t 
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AUTHORS: ; iV 
RS Zhidkov V.A., Lashkarey V.Ye, 


~ 


TITLE: Dif 
fusion and Electric State of Thermal Acceptors in G 
ermanium 


? ~ 


PERIODICAL: 
share shchorichnyk, Radiofiz, fak Kyivs' 
Pp, 93 (Ukrainian) * Ayevs k, un-tu, 1956, Kyiv, 1957 


have been carried o 
ut on monoc 
heating between Ta Tyttalline plates of vario 
a u 
electrodes, In the process of heating gd — puping 
On from therma} 


up to 700°C in vacuum 
Y. dad at 
thermal acce and at any temperature in the 
ptors Carry a charge of +1 e and can be lea ear At 800-850°¢ 
ec rolytically by 


Card 1/2 


CIA-RDP86-00513R000928710017-6" 


APPROVED FOR RELEASE: 06/20/2000 


Steno eryue Pee ner ee secre Oe a 


"APPROVED FOR RELEASE: 06/20/2000 


86102 


8/112/59/000 /012/013/097 
A052/A001 


heating with direct Current, At temperatures approaching 700°C thermal acceptors x noes, 
are neutral, The quantitative theory of diffusion of thermal acceptors towards Be 
Ta-electrodes in presence of electric field ig Presented and tested, Considera. 
tions Concerning a concentration dependence of the diffusion coefficient are 
presented, 


A.P.A, 


Translator's note: This is the full translation of the original Russian abstract, 
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Dependence of the Life Time of Minority Charge Carriers on Concentration of Anti- 
mony Admixture in Germanium 


of n the inverse proportionalit not. hold and T changed more tole es attaining 
-~ 2,5 microseconds at n =» 5-10 At n increasing up to 4: 10! 2 the 
life vige showed no noticeable feces When computing U from the formula 

DT = 1, the dependence of D on n was taken into account; at high values of n 
this Gepsndench becomes strong. The found dependence of T on n agrees with the 
Shockley-Reed recombination theory, There are 5 references, 


A.F.A, 


Translator's note: ‘This is the full transiation of the original Russian abstra 
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/ 
AUTHOR KOZHEVIN V.E., LASHK . ‘A = 2585 
TITLE The effect of external potential ang Some other factors on 
capacity photo-responge of semi~oonductors, (Vliyaniye 
vneshnego napryazheniya 4 drugikh faktoroy na kondensaternyy 
fotootvet poluprovodnikoy,- Russian) 
PERIODICAL 


-S.S.R. 


Received: 5/1957 
ABSTRACT Lecture delivered a 


Reviewed: 6/1957 


ce for Semiconductors 
Leningrad. Thanks to Putseyko's endeavors 


vestigation of the photo- 
ely in us 
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Tnal potential ana Some other factors on 
capacity photo-response of semi-cenductorg, 


effect and lead to the oury. 


photoconductivyi 
Photoreaction, Only if it were 
curvatures would a uni 
Photoconductivity be p 


ASSOCIATION: ate University T.G. Shevchenko (Kiyevakiy €osudarst- 
vennyy universitet in.?.¢, Shevchenko, ) 
PRESENTED BY; ~ 


AVAILABLE: Library of Congress, 
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Diffusion of pbotocarriers 
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(MIRA 1133) 
’ _ 1. Institut fiziici AW URSR, 
(Cadmium sulfide--Electric properties) 


(Photoconductivity) 
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, AUTHOR: ZHIDKOV,V.A«, LASHKAREV,V.Ye. PA - 3537 
* PITLE: . Diffusion and Electric State of Thermal Acceptors in Germaniun. 

: (Diffuziya i elektricheskoye sostoyaniye termicheskikh aktseptorov, 
f v germanii, Russian) 

PERIODICAL: Zhurnal Tekhn. Fiz., 1957, Vol 27, Nr 5, pp 877 - 883 (u.5.S.R.) 


ABSTRACT: The repetition of the experiments carried out by MAYBURG 
(Phys.Rev., 95, 38; 1954) with samples of different lengths in the 
vacuum and in a helium atmosphere by using poth alternating- and 
parallel current showed that the process for the removal of thermal 
acceptors by heating electric current is much more complicated 
than was assumed by MAYBURG. Germanium monocrystals of prismatic 
ahgpe and 6 - 30 mm length and a oross section surface of 2 - 8 
mm? were used. The construction of the apparatus and the method 
of thermal treatment were described by the authors already in Ian, 
ser. fiz., 20, Nr 12, 1956. By hardening by means of switching off 
the current it is possible to determine the dependence of the 
concentration of the thermal acceptors NH, on the time of heating 
for the various stages of heat treatment. There were 4 such stages. 
It was shown that when passing from heating by means of alternating 
current to heating by direct current at temperatures of more than 
g00° G the speed of purification increased considerably. The ac- 
celeration of the purification of germanium from thermal acceptors 

Card 1/2 by means of direct current proves the ionized state of the admixture 
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PA - 3537 
ermaniun. 
under these conditions. The theory of purification is given and 
compared with the experiment. Experiments showed that the behavior 
of the acceptors removed from the germanium is. similar to that 

of copper in germaniun. Experinents carried out with samples 
Saturated with radioactive Cu showed that after 1,5 - 3 hours 

of heating by means of alternating current at 815 - 850° C a 


Diffusion and Electric State of Thermal Acceptors in ¢G 


ASSOCIATION: Physical Institute of the Ac 
Kiev State University. 


ademy of Science of the U.S.S.R., 


PRESENTED BY: 
SUBMITTED: 511.1956 
AVAILABLE: Library of Congress 
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AUTHOR BARANSKIY, P.1., and LASHKARRV, V.Ye. 5] bm 2/36 
TITLE Nensurenents of the Volume Thertio-ew.f. in ‘eeruauns 


(Izmereniye ob"yemnoy termoeds v germanii - Russian) 
PERIODICAL | Zhurnal Tekhn. Fiz.,1957, Vol 27, Ur 6,pp 1161-1166, (U.S.S.R.) 


ABSTRACT The basic errors developing on the occasion of investigating ther- 
mo-e.m.t. of the n- and p-type in germanium by means of pressing 
contacts were analysed, The authers show that the character of the 
surface treatment influences little the measuring results of a(e. 
m.f.) if' the temperature gradient is produced not by means of hea- 
ting one of the thermo-search electrode pins but of one of the 
head electrodes. Here the thermo-search electrode pins which are ; 
furniched with thermo elements are used only for the measurement is 
of the temperature at the point of contact between the pin anc the d 
sample as well as for the measurement of the thermo-voltage bet--. 
ween them. The authors show that by means of correct etching of the 
sample coinciding results can be obtained if temperature gradients 
are used which were produced in the one or the other aformentioned os 
manner. The authow also show that <A? ¢ 209Ca is dependent onat — 
in the interval 0,5 <«eT < 20°C,(6 illustr., 7 Slavic references). - 

ASSOCIATION Institute for Physics of the Academy of Science of the USSR,Kiew. 

PRESENTED BY ; 


SUBMITTED 14.12.1956 
AVATLABLE Library of Congress. 
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Lashkarev, Ve Yee, Litovchenko, V. Ges 67 all 2/33 
Omel'yanovakaya, NH. Me, Bondarenko, R. Ne, Strikha, V. I. 


Lifetime Dependence of Foreign Current Carriers upon Concentration 
of Antimony Admixture in Germanium (Zavisimost' vremeni zhizni 
storonnikh nositeley toka ot kontsentratsii primesi sur'my v 
germanii). 


Zhurnal. Tekhn. Fize; 1957, Vol. 27, Nr li, pps ..24372h39 (USSR) « 


The dependence of lifetime yof the antimony concentration admixture 
is investigated up to the boundary which lies near the solubility 


boundary of antimony in germanium n = helo em®?. at a great num= 


ber of germanium patterns. was measured by means of optical 

methods. It is shown that in the case of an increase of the anti* 
mony admixture concentration of from n= Selio?? cm™ to n= lo cm 
4t was again confirmed that? 4e inversely proportional to nein’ the 


3 


case of a further increase of the concentration this is disturbed, 
4s slowly reduced and reaches the valuet2=— 2,8jLsec at n*S.lot lem >. 
This value scarcely changes in the case of a further.increase of n 

up to the maximum concentrations ‘(neledo car 3 ). It is shown that 
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Lifetime Dependence of Foreign Current Carriers upon Concentration of Antimony: 
Admixture in Germanium, s : 


the independence of the lifetime & of n at great n follows. imme= 
diately from the recombination theory of We Shockley and W. Read 

@ fact which was also observed here in the investigations. It is: 
furthermore shown that in this: case the deep»lying levels are re= 
Spousible for the recombinations. The conclusion can be drawn that 
the admixture atoms of the antimony are not immediately the effec= 
tive recombination centres, Apparently the not controllable, deeper 
lying admixtures are responsible for the recombination, These ad» 
mixtures: are introduced either together with the antimony or they are 
already present An the germanium initial material. The introduction 
of antimony leads to an alteration of the position of the Fermin 
devel i, e. of the ionization degree of this recombination level 
which leads, however, to the increase of the recombination proba= 
bility. 

There are 2 figures and 3 Slavic references, 


ASSOCIATION: Kiyev State University (Kiyevskiy gosudarstvennyy universitet), 
SUBMITTED? April 15, 1957, 

AVAILABLE: Library of Congress. 
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; 20-114-6-18/54, 
AUTHORS: Lashkarev, V. Ye., Member of the Academy of Sciences of the 

“Ukrainian SSH, Sal'kov, Ye. A., Fedorus, G. A., Sheynkman, M.K. 
TITLE: The Shape of the § 


pectral Distxibution of Photoconductance 
by Single Crystals of CdS (0 forme spektral'nogo raspredeleniya 
fotoprovodimosti monokristallov Cas) 


PERIODICAL: Doklady Akademii Nauk SSSR, 1957,Vol.114,Nr 6 spp. 1203-1205 (USSR) 


ABSTRACT; The experiments were carried out with monocrystals of Cd which 
were obtained by a synthesis of Cq@ vapors and sulfur. The 
electrodes were produced by vaporizing of indium in vacuo. 

A UM-2 monochromator with a special incandescent lamp (340 Watt) 
served as light source. The Spectral characteristic of the 

; photocurrent was determined at stationary illumination of the 

fe sample. The investigatioz: of the spectral dependence of the 


momentary proper time T of the decrease of the 
Photocurrent at the moment of the emission of light, the yield 
Card 1/3 of the photocurrent aoe the mobility of the photocarrier. 
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The Shape of the Spectral Distribution of Photconductance by Single Crystals 
of CdS 

The measurements of the reflection coefficient showed that 

on transition to a strongly absorbable light the reflection 

coefficient does practically not change at all and that its 

value in the range of proper absorption does not exceed 20 %. 

At a maximum of the photocurrent the curve T (A) has a mi- 

nimum. The spectral dependences a (a) and a(A) (the latter 


nt apparently means the differential yield) have a character 2 
analogous to the dependence of the photcurrent IgA), where ioe 


ae the maximum is most clearly marked off at a,(A)- The here ob- 
taind dependences a(A) and a (A) can be explained on the 


basis of the exiton mechanism of photoconductivity in ¢cd5 
monocrystals. The cause of the decrease of the photocurrent : 

: within the range of main absorption of the lattice in the Bone 
ae CaS monocrystals is the decrease of the yield of the photo- . 
os current, but not the decrease of the eigen time of the carrier. 

There are 3 figures and 10 references, 2 of which are Slavic. 


ASSOCIATION: Institute for Physics of the 4S Ukrainian SSR 
(Institut fiziki Akademii nauk USSR) 
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AUTHORS: Lashkarev, Vs..Ye., Nashba, E. 1., S6V/57~23-9 


Romanov, ¥. As, Demidenko, Z. &. 


TITLE: Kinetics of Some Electronic Processes in Semiconductors 
(Kinetika nekotorykh elektronnykh protsessov v 
poluprovo‘dnikakh) 


PERIOCEICAL: Twimie] tukhnieneskoy fiziki, 1° . Vol. 28, Nr 9, pp 1853- 
1870 (USSR) 


ABSTRACY: “hi: iulr.a iavastigation of some electronic processes in 
Semiconductor. It.is postulated that the absorption of the 
light quantum leads to the production of a pair of electron 
holes in the same place in the crystal. This implies that 
the particular features connected with the possible particin-~ 
ation of excitons in the development of photoconductivity 
are not taken into consideration. The kinetics of vhotocon- 
ductivity, of the bulk photo e.m.f., of the photomagnetic 
effect, and of the photoconductivity in semiconductors sub- 
jected to a magnetic fisi* ere faventicated. Equations 
describing these effecis : - Gerived in. linear approxima- 
tion. After the xinetics . ‘loguronie processes had 
been studied, the problems inyalved in the determination of 
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: a . 3/058/62/000/008/080/134 
G, Y/2? A061/A101 


AUTHOR: Lashkarev, V. Ye. 
ee ee et 


TITLE: ~~ study of some photoelectric properties of CdS-type semiconductors 


PERIODICAL: Referativnyy zhurnal, Fizika,'no. 8, 1962, 29, abstract 8£218 
(In collection: "Fotoelektr. 1 optich, yavleniya v poluprovod- 
nikakh", Kiyev, AN USSR, 1959, 7 - 19) 


“TEXT: _ The nature of the photocurrent drop in the shortwave spectrum re- 
gion, which is typical of CdS single crystals, has been examined, The spectral 
distribution of the quantum yield, which decreases rapidly in the shortwave 
spectrum region, has been found to have a determining effect upon the spectral 
distribution of the photosensitivity of CdS-type crystals, .The proper carrier 
lifetime remains about constant in the said region. From the confrontation 
between experimental results and calculations in another paper (RZhFiz, 1959, 
‘no. 3, 6071) the conclusion is reached that the recombination of photocurrent 
carriers on the surface of CdS and similar single crystals, while probably 
existing, does not decisively affect the shape of the spectral distribution of 
photosensitivity. 0. Shustova 


Abstracter's note: Complete translation] 
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S/058/62/000/008/081/ 134 
“G,Ht77 A062/A101 


AUTHORS ; Lashkarev, V. Ye., Lazarev, D. P., Sheynkman, M. K, 
TITLE; On the passage mechanism of r through photocurrent in a metal-semi- 
conductor contact 


PERIODICAL: Referativany zhurnal, Fizika, no. 8, 1962, 29, abstract 8E219 
(In collection: "Fotoelektr. i optich. yavieniya v poluprovodnikakh" LL 
Kiyev, AN USSR, 1959, 20 - 32) 


TEXT : Investigations were made of the phenomena that take place ona = | 
metal-semiconductor contact at a uniform and probe illumination of monocrystalline 
CdS samples. ‘The generation of large photocurrents, many times exceeding the dark 
currents, is explained by the idea of a gat®- a thin (1077 em) double layer (the 
electrons on the metal, the holes on the semiconductor), formed upon the illumina- 
tion of the crystal and reducing the ‘inner work function in the metal-—>semicon- 
ductor direction. Observations of the potential distribution along the CdS crystal 
with Au (non ohmic) contacts have indicated the presence of potential jumps at the | 
electrodes’ attaining 40 - 70 % of the total voltage drop on the sample. The ob- . 
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served potential drop at the cathode embraces not only the gate region, but also 
a portion of the semiconductor volume (the so-called photocurrent barrier layer). 
With an increase of illumination the barrier potential jumps increase on the 
cathode and decrease on the anode, When illuminating an ohmic In contact one 
observes either a reduction of the "antibarrier ability" thereof or even a tran- 
sition to the "barrier ability", analogous to the increase of the barrier jump on 
a gold cathode. The probe characteristics of the samples, that.is,the magnitudes 
of the stationary currents traversing the sample as a function of the position of 
the ‘luminous probe between the electrodes, were investigated. .A small photo- 
current drop is observed when displacing the luminous probe from’the cathode to 
the anode (length of the sample: 1 - 1.5 nm). The time of setting up of the 
stationary photocurrent on probe illumination of an In anode (cathode of gold) 

is 10 times longer than in the case of a Au anode (cathode of indium). The un- 
‘usual inertness on the anode illumination when the cathode is a barrier electrode 
(Au) serves, in the authors! opinion, as a direct confirmation of the hypothesis 
;on the necessity of accumulating holes to form a gate. Illuminating a cathode 
‘of indium as well as of gold reduces by entire orders of magnitude the photocurrent 
Pise time in comparison with the illumination of the anodes . For that reason, 
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when applying an a.c. voltage and a luminous probe, i.e. when the latter alter- 
nately illuminates the anode or the cathode, a rectifying effect arises on: the 
photocurrent that can attain a few orders of magnitude and exceed many times the 
same effect observed under stationary coriditions. The photocurrent decay after 
the light is switched off is by order's of magnitude faster than the setting up of . 
the photocurrent upon illumination of the samples. -Experiments intended to study 
the probe action with infra-red light at a uniform illumination of the samples 
have shown that the infra-red probe particularly efficiently reduces the stationary 
photocurrent when illuminating the cathode. This can also be connected with the 


effect of infra-red light on the positive space charge at the cathode. 


0. ‘Shustova 


[Abstracter's note: Complete translation] 
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LASHKAREV, V.Ye. [Iashkar'ov, VIE]; BONDARENKO, R.N. (Bondarenko, R.M.J; 
ow DOBROVOL'SKIY, V.Ne [Dobrovol's'kyi, V.M.J; ZUBRIN, G.P. (Zubrin, H.P.]; 
LITOVCHENKO, V.G. [lytovchenko, V.H.]; STRIKHA, Y.I. 


Properties of germanium containing beryllium admixtures. Ukr. fiz. 
zhure 4 no.32372-375 My-Je '59, (MIRA 13:2) 


l.Kiyevakiy gosudarstvennyy universitet im. 1.G, Shevchenko. 
(Germanium) (Beryllium) 
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249,900 L14-43, NZ, 12 36) B102/B202 
ae 
AUTHOR: _ Lashkarev, V. Ye. 
TITLE: Kinetios of the "quasimonopolar" photoconductivity of z 
semiconductors 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 7, 1961, 1963 - 1972 


MEXT: The kinetica of the photoconductivity (pe) of an impurity (n-type) 
semiconductor may be divided into three types: 1) Monopolar pc. Light 
excites photoelectrons in the conduction bands no photo-holes occur; the 
quantum energy is less than the forbidden-band width. 2) "Quasimonopolar" 
po. Light produces pairs, however, the electronic component of pe pre- 
dominates (this is either the case when the hole mobility is lower or 
when they are oaptured more rapidly). In the latter case, pe is bipolar 
at the first instant (for CdS € 0.1 seo, for Cu,0€5 aaa) 3) Bipolar 
poy the electron and hole components of po are of the same order of 
magnitude. The author attempts to find a most general representation of 
the energetic structure (electron transition) for case 2) which correspcnds 
to the case of a real semiconductor. When seleoting the scheme of the 
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Kinetics of the "quasimonopolar" «+. B102/B202 


electron transitions the fact that the process of photo-current carrier 
production may be rather complex and may take place in two ways (by as 
intrinsic impurity excitation and exciton excitation) has to be considered. 
The theoretical considerations are bused on the scheme shown in the figure 
which is divided into an upper and a lower part by dashed lines. The 
lower part shows the local centers. Heat exchange takes place between 
these centers and the valence band. In the dark they are practically 
filled up with elestrons. It is assumed that no dark holes exist in the - 8 
valence band. The upper part of the scheme shows the remaining local : 
levels. Letters and arrows denote the number of transitions per em? and 
seot L - number of quanta absorbed, G with various indices - partial 
quantum yields according to the different optical excitations, D - thermal 
excitations T - captures on the corresponding levels, R - recombination 
processes leading to an excitation of electrons from the upper part. The 
scheme may show a multiplicity of the levels (of type i and 3). Thus, 

e. @, the existence of LG, transitions takes account of the possibility Pe 
that light of the same spectral composition may produce pairs as well as 
an impurity-type photoeffect} N is the electron concentration in the band, 
Ny and N, that on the levels i and j (the level concentrations are denoted 
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‘by Xt, and JL ‘yi The fundamental kinetic equations of, the problem are 
given by J : 


, 4 (v4 Bm)=16—R, so (1) 
c=, +2Gi; R=R PLR ZR, 
12H) My Die=C.QNi3 | 


mn, jis 
Qa= Qoexe(—zr) § p= tne 


Us 2(2nmikT)"* 
Q)= Qrexr (—z i Q,= Orne 


G= aN Gia; (N,— Ni); ; 
Ry =CN(Ny—N); R= CN ip; -R,=C,Np. 


T,=C,N,p; oaiemth | baat Oct 
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- define further slentitiee which are used in the relationsderived in the 
following. U, and U. are the energetic distancesof the local canters from 
the corresponding bands The coefficients C are proves (Soret Hi the cross 
sections of the processes. Furthermore, R, = Ry (NS ; P)s R R.(N, N ) 
R= R(N,-p)s . or equilibrium .on the j-levels, N. = N (N, p) and 
R = Ry (Ny p). The condition of neutrality in this cate reads” - 
ar Ny, p) = 0. Thus,.(1) can Ne written in the form ed (x +N a) 

” LG(N, ) - R(N, Ny )} where the summation sign is omitted for uae: 


If, in the case, of low light intensity, recombination takes Place 
arama i. e., Af R is independent of Ny then” 


<n +N, ) m LG(N, ) = R(N) has to de used deck of (1). From these. 


fiddsheutal equations, relations which hold for the local centers in the 
oN , case and when the electron concentration N varies SHeCr ere ey say t. 
with time are derived in the following. Equation 


an “Gt lCe (Q -+ N) + Cip-+ Le a aN =, Cit Lo"), a) 
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. aN, ON, N, (WN) 
_ which corresponds to the relaxation equation’ + + = “Eo, is derived; 


plies t " 
it holds when cn 0, (Q, +N) + o,p + L(t +X!) (12) is fulfilled. The 


author then disousses the method of additional Ni-pulses and the method of 
the alternating-photoourrant bridge. The former consists in adding a 

Nh~ pulse of the intensity 1 and the durationAt to the constant light of 
the intensity L. The straight part of the curve of photocurrent rise is 
Studied and a number of relations are given. The second method consists 
in applying a constant voltage across the sample and in measuring the 
variable photocurrent originating from a weak sinusoidal light signal 
according to the variable voltage by means of compensation. The photo- 
current measured in this case is proportional to the concentration of the 
photoelectrons. A variant of this method termed method of the alternating- 
resistance bridge is discussed. In this case, not a constant voltage but 
& conatant current is applied to the Bample and the voltage course over 
the sample itself is measured, The theoretical studies show that the two 
methods are well suited for studying electron transitions and that they 
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complete each other. The latter method was suggested by V. Ye. Lashkarev 
and I. R.* Potapenko (Izv. AN SSSR, ser. fiz. 8, 566, 1949). There are 
1. figure and 9 references: 8 Soviet-bloc and 1 RONCBOVAE TS bloc. 


ASSOCIATION: . Institut poluprovodnikov AN USSR Wives (Institute of 
coe: , Semiconductors AS UkrSsR, Kiyev) 


SUBMITTED: January 28, 1961 


Card 6/ 6 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R000928710017-6 


25684 $/181/61/003/007/006/023 
O(i2 35 138, /4 82) B102/B202 


Lashkarev, V. Ye.., Sal'kov, Ye. A., and Sheynkman, M. K. ae 


TITLEs Study of the photoactivation of the photocurrent yield in 
CdS single crystals 


PERIODICAL: Fizike tverdogo tela, v. 3, no. 7, 1961, 1973 - 1982 


TEXT: The authors attempted to study the activation of the photocurrent 

yield in CdS-type single crystals in a temperature range of from - 70 

to + 115°C. The method consists in the following: the specimen is 

exposed to short rectangular pulses and, independently thereof , also 

subjected to an exposure constant with time; the experiment shows that 

with inoreasing intensity of illumination the slope of the first part 

of the ourve of growth of the photocurrent determining the photoourrent 

yield inoreases. The Photoactivation of CdS Single crystals has been 

discovered and described by Lashkarev and G. A. Fedorus (Izv. AN SSSR, 

ser fiz. 16.81, 1952). It has been observed by the authors also in CdSe 

and CdS8-CdSe. Several attempts have been made to a theoretical study ee PSO] 
and explanation of this effect, Thus, e. g., L. G. Paritskiy and eas 
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S. M. Ryvkin (FTT, II, 545, 1960) explained the photoactivation in 

CdS-single crystals by the presence of fast adhesion levels for photo- 

carriers. ‘The authors found that in these crystals the curves of growth 

of the photocurrent consist of two parts with different slopes and that 

the exposure influences only the slope of the second part. In some cases a & 
the concepts on photoactivation strongly diverge. In view of the ow a 
experimental results this process is obviously complicated. The present 

paper is intended to contribute to the explanation of these problems. 

The main possibilities of explaining the effect of photoactivation consist 

in the explanation of the relationship between the actual quantum yield 

G and the light intensity L as well as in an application of the concepts 

on the fast adhesion levels to the kinetics of the photocurrent. In 

order to explain the nature of the photoactivation, a so-called : 
"disoriminating experiment" is necessary which admits the clear determina- os 
tion of the proper mechanism. It is demonstrated that different mechanisms 

of photoactivation may lead to different shapes of the curves G,(N) where 

G, is the slope of the second part of the curve of growth of the photo- 

current and N the electron concentration. Three mechanisms are studied 
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- 


; ‘more hosoumniys a) Existence of fast adhesion levels (discrete level - 
‘of depth U,, and concentration ), ) G 2") is then given by 


fi ae 
Gp. =| + At G(1)where Q, = aexp(-U,/x2), Q is a statistical factor 
(Q,, + ny" | 


of the conduction pana equal to 3. 10! 7 em ne at room Loupebatauey when" 
Morr = mM, 7 b) The fast adhesion levels form not one discrete level but 


an phere: band from ,U, to U, in which they are irregularly distributed 
-with the density ((U); 


G=[1+24To, ; | - ee. : | 


a 
anor oxte 


‘ 
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" then holds. cc) The occurrence of carriers is the result of a photoactive’ 
exciton decay on an occupied slow electron level (concentration 13 


N ; : 
depth U;)- Then, G. = + 8 Ca, (3) where Gay 5 ae quantum 


yield, Q, ~ gexp(-U,/kT).. These three cases ane ‘theoretically studied 


in detail an ‘the G(x) curves, where x = N/M ys are compared. Experimental. 


studies were made with non-treated caS-single crystals (grown from vapor). 
Indium sputtered in a vacuum served as electrodes thus warranting the, 
linearity of the volt-ampere characteristics in a wide rahge of‘ voltage — 
and concentration. Also, the lux-ampere characteristics were measured - 
in all specimens. A Kerr cell served as.light modulator. The curve of 
growth. of the photocurrent a typical specimen is shown in Fig. 3.' The 

G (I ) curves were taken from several specimens. According. to, the 


phot’ . ‘ 
course of these curves the specimens could be divided into two groups. 


Compared to the theoretical results, the experiments show that in the 
GaS-single crystals with linear lux-ampere characteristic photoactivation. 
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is caused by the existence of fast adhesion levels of either discrete or 
continuous energy distribution. Photoactivity which is connected with — 
a change of‘the actual quantum yield as the result of a change of the 
exposure. intensity cénld. not be observed. There are 6 cigures and 

9 references: 8 Soviet-bloc and 1 non-Soviet-blos ‘ 


ASSOCIATION: ' Institut poluprovodnikov AN USSR Kiyev (Institute of Seni-._ 
conductors AS UkrSSR, Kiyev) 


SUBMITTED: . ‘January 28, 1961 
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= ae es Sie Seg hath B04 5186 
B  awal ila Ve, Ten: . — a : A 
eee effect. of ‘an “gaditional fast ‘Fécpub ination ¢ channel. on the ; 


3 hes ‘phenomenological Photo: yield. 
PERIODICAL: - ‘Pista tverdoge. tela, vs $5 no. 25 bs: 426 ~ 43 ‘ : ; an 


Men ania” ‘paper. ‘investigates - how the photo. yield ‘te affected by an ideal 
" xécombina tion: s-channel. ‘The latter is taken. to mean levels that are fully’ 
“cocgupied in the.dark and - ‘in’ whish. every hole captured yeoombines with an | : . 
- electron. ‘This second fast recombination channel is uniforaly distributed a Mos 
--° over the volume: ‘under ‘oonpideration. Proceeding from a set of linearized : : 
- Kinetic. ‘equations and: from the. neutrality ‘aondition, it is shown that ite 
. exdetence: causes. the ‘phenomenological ‘Quantum yield to. decrease with ine 
oPeasing illumination, The decrease continues down to whatever spectral 
composition, corresponds’ with ‘the light pulse whereby the guantua yield ie 
. determined. The-presence of a fast recombination channe) on the surface 
rs permits of: introduoing’ the concept of surface recombination rate; moreover, ‘ 
-?. dn the: ‘case of: strong absorption of light, it becomes possible to explain 
why “the: risé and fall ‘ourves of the. photocurrent in monopoler seniconductors 
Cad: Ve Mae ee a 
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ee ‘poseese straight segnente, fron’ which ‘the quantum ytele Of and. proper ‘tiee 
T, can’ be: ‘febermined, | At the: ‘eaae. time, the decrease in the quantum yield 


on. going over ‘to. stronger. Light absorption’ ‘oan’ ‘be. explained. The qQuantus - re 

: -ydeld oan be. donpiderably. ‘Anoreased by introducing: eleotrons into the y fo 

'. pystem considered, particularly in the short wave range of the .spectrua... .- ‘ : 
..; The results aré in good qualitative agreement.with experimental results : oo ees 
> obtained using cds. _ There are 3 figures. es 


ASSOCIATION: Institut poluprovodnikov AR USSR; Kiger icestttee of Semi- 
Spee , conductors AS UerSSR, ’ Kiyey) 
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Fast recombination channsl] on the 
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"Past recombination procésses in single crystals of CdS and CdSe." 


report submitted for Intl Conf on Physics of Semiconductors, Paris, 19-2) 
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Complex atudy of the kinetics of recombination end infrared 
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TITLE: Fhotoconductivit relexation vith flashes in Hg8 doped with Cu” 


Lashkar ov, y. Ye. (Lashkarey, ¥. _ ¥e)3 Rybalka, ¥. V. 


: Uerayhis iy fizychnyy zhurnal, v.10, ‘no. 2,° 1965, 166-173 


La 
Fl rad ly pkotocenductivity, photoconductivity relaxation, 
intrinsic pnotoccntictivity, adhesion pied: electron capture cross section 


= rinele Shovoconaattivity with pre in HgS with iupurities 0.001, 0.01, and 
0.1 wt.% Cu. The samples were growm by a synthesis method in sepled quarts 
i ampoules, and cleaved into individual crystallites. Crystallites without cracks 
: and with smooth surface were chosen for the measurements, for which purpose they 
we ed-in 8 éxyostat where the investigations: could: be earried out ina 
rangé 90-=0K and in-vacuum ~10°2 torr. ‘The samples were iiluminated with mono- 
chromeétic light in the region of the maximum intrinsic photoconductivity, using 4 
‘-mblochroniater The best results were obtained with samples containing 0.01% Cz. 
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paged aga 
“light intensity, have shown that the increase in photoconductivity with flesh ex- 
_. ' Sends over the entire investigated temperature interval. At temperatures belov 
' ~250K the photocurrent decreases to a stationary value after several hours. The 
- » pesults are in agreement with the theoretical calculations made by one of the 
* ) authors earlier (Lashkarev, FIT v. 5, 417, 1963), where 1% was assumed that slow 
j-adhesion levels exist in the forbidden band of HgS(Cu), The depth of the slow 
adhesion level for electrons was found to be 0.6 eV, giving a value of ~10717 cu? 
@ross section of capture of an-electron by such a-ievel, It is shown that 
ain conditions are satisfied (Lashkerev, FIT vy. 3, 1963, 1961) the fast 
gion Levels do not influence the relative value of the flash or the time con- 
“gtant of the slow relaxation section. The temperature dependence of the time of 
i yelaxation following the fiash is used to determine the parameters of the slow 
“3 adhesion levels (0.6 eV, 10°27 om@). The temperature dependence of the relative 
" magnitude of the flash agrees with these results. Orig. art. has: 5 figures and 
13 formas. 


SSOCIATION: Instytut. napivprovidmkty AW UHGR » Kier 
THEO (Institute of Seniconductors, AN Ukrask) 
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ES RENE IE Ca inten. 


BITLES Comprehensive investigation of the kinetios of ‘the processes of 
Tecombinstion and infrared guenohing of photocurrent and cadmiun sulfide — 


v1 v7) 
SOURCE: © Fizika trerdogo tela, ve 7, 7 6, 1965» 1717-1732 


“TOPIC TAGS: " reoombination ‘hint vesganee NS aac radiation, ir radiation,|  - 
Auminegoende quenching» cadmium sulfide, cadmium selenide ‘ 


ABSTRAOT: - “In view of the fact that earlier studies of infrared quenching and c 
‘recombination in CdS were limited only to stationary or slow transient 
processes, the authors propose new independent methods of determining the 
‘various parametore characterizing the centers of slow and fast recombination | 
4n a unipolar photoconductor. It is shown in particular, that the initial 
eeotions of the infrared quenching relaxation ourves can yield additional — 

 dnforsation on. the parameters of the various recombination centere in (d8. 

ns Tho methods are. based on a. a Secon arate bak of the. manehion ot the A adie 
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current and its infrared quenching in the presence of additional dllumination 
produced by short duration light pulsea of varying intensities and varying 
Spectral contents. The measurements were made on thin single crystals of Cds 
and CdSe, grown by various mothods. The constant i]lumination was produced with 
an inoandescent.lemp and a set of filters, and the additional light pulse was 
@ flash lemp with pulse duration 2.5 x 10-9 seo and a sot of filters. Longer 
pulees were produced with a mechanical disco shutter and an infrared monochro- |. 
mator. The pulee methods were supplemented with an analysis of tho lux-ampere 
characteristic of the material. The parameters determined were the concentra~ 
tions of the vacancies and of the electrons at the r- and s-levels, the 
-eoncentrations of the levels themselves, the fractions of the various carriers 
captured at the re and s-levels, and the crosa seotion for the capture of an 
infrared photon by an unfilled r-centor. The methode for obtaining the various 
parameters are indicated. The values of the recombination-center parameters 
measured by various methods, in singlé crystal Od8, and in part also in Ode 
are gocd agreenent. “Orige arte hos: 7 figures, 26 formes, end 3 tables. 
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earlier. inves rc treat igs tions, of infrared quenching of 


in’. semiconductor the: type: Aj. 7Pyt have been made 


ary conditions o: or under slow aia conditions (on 
1 r Of Several seconds or minutes), the authors investigated 
he kin ics of the infrared aia by aes short pulses, to be 
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able % determine the cross” gece Gs for the. aaptate’ ‘of electrons by 
acc ination centers, and to determine the cross section for 
ap re of an infrared photon by a ‘slow-recombination r-center. 
theory of the phenomenon is discussed briefly. Pulses of 2.5 
pse -£rom- an. infrared damp (0.93 p» wavelength) | were used. The cross ; 
“sect te) for the capture of an infrared photon by the r-level was 
to. be. 0. 8 x 10°25 em2, which is of the same order as the geo- 
33 of the atom. The probabilities for electron cap- | 
and. r-centers: ‘were found to be (4--20) x 10729 and | 
oy ein em?/sec, the latter ‘being’ close to those obtained by 
Or: by another method earlier (aay tverd. tela v. 5, 387, 
art. has: 2 figures. 
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AUTHOR: Lashkar! ov, V. Ye..— Lashkaryev, V. Ye. ; Rybalka, V. V. 
‘ |ORG: Institute of Semiconductors, AN URSR, Kiev (Institut napivprovidnykiv AN 
. | URSR) 4 
2y 5 A Vv 
TITLE: Photocon¢.:ctivity and its infrared damping in mercury sulfide crystals 
doped with Cu and Ag ie 
: yes 


TOPIC TAGS: photoconductivity, crystal impurity, electron recombination, free 
electron, capture cross section, V band, mercury sulfide crystal, infrared damping | 


ABSTRACT: An attempt has been made to investigate the regularities of stationary 
photeconductivity infrared damping, and their kinetics in artificial crystals of the red 
modification of an HgS admixture with Cu and Ag. It is shown that these impurities 
are responsible for the appearance of centers which are slow to recombine. A mcdel 


i 

| 

t 

| 
SOURCE; Ukrayins' kyy fizychnyy zhurnal, v. 11, no. 4, 1966, 372-382 | 
| 

| 
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from the R-level to the V-band. The free electron concentration is much lower than 
the vacancy concentration in both slow and fast recombination. The cross sections a 


of electron capture by slow recombination centers are 5, * 10-cm*._ The as 


location of the sensitizing centers, determined by the position of the red border of 
infrared damping, is 1.0 ev for a Cu impurity and 0.7 ev for an Ag impurity. The 
temperature dependences are as follows: 0.55 ev for a Cu impurity and 0. 27 ev for 
an Ag impurity. The effective hole-capture cross sections of these centers are equal 
© gS. = 10-"© emtfor HgS(Cu) and (gS, = 10-"cmfor HgS(Ag) _ The effective 
photon-capture cross section is gy=1—3 x 10-em" Orig. art. has: 

7? figures and 18 formulas. [Based on authors' abstract] | (NT} 
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—-AUINOR: Lashkarey, Y. Ye. (Academician AN UkrSSR); Ptashchenko, A. A. | 
_ ORG: Institute of Semiconductors, Academy of Sciences, UkrSSR (Institut poluprovod- 


: nikov Akademii nauk UkrSSR); Odessa State University (Odesskiy gosudarstvennyy uni- 
-versitet) : 


, TITLE: Investigation of the spectral dependence of photoionization of sensitizing 
centers in cadmium sulfide , 


SOURCE: AN SSSR. Doklady, v. 172, no. 1, 1967, 77-79 


TOPIC TAGS: cadmium sulfide, optic material, luminescence quenching, photoionization, 
photoconductivity, impurity center, optic transition | 


ABSTRACT: This is a continuation of earlier work (FTT v. 8, 1623, 1966) where it was 
shown that impurity Photoconductivity in CdS is connectea with photoionization of the 
Sensitizing centers (r-centers). To ascertain whether the differences in the spectral 
dependences of the impurity Photocurrent, observed from Sample to sample, are due to | 
Simultaneous quenching of the impurity luminescence or to the presence of transitions ! 
of electrons from s-centers to the c-band, the authors investigated the kinetics of : 
the impurity photocurrent at different constant additional illumination in the | 
fundamental absorption region. The measurements were made on CdS Single crystals, ; 
with filtered incandescent illumination used for the intrinsic illumination, and short 
pulses of impurity illumination were produced by spark discharge. ‘The results showed } 
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ojeta Cd (S, Se) to be determined, These parameters include the concentra- 

~o..) tion and energy centers, and their cross sections for electron and ; 
hole capture. The method also gives the cross sections for absorption - 

- and: photons with energies of 0.9 and 1.4 eV, these photons trans~ 
.\ferring a hole from an r=center to an excited level, and to the 

‘valence band, respectively, The occupation of r-centers by holes 

co. funder weak illumination and the Probabilities of 

iv -and s=centerg can be obtained 


8 Lubtchenko, A. V. (CdS) and 
-.'Gorodetsky, I, Ya, and Yermolovich, 1. Be (CdSe). The authors wish 


“to thank” them greatly. Orig. art. asi 5 figures,.19 formulas and 
eee 1 table. [Based on author's abstract] 
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TEXT: The quality factor z=efep of refractory compounds is roughly 
calculated, as well as the efficiency % » (corresponding to it) 
iim 
for the case of the hot joint being ata temperature T,-1200°K 
a and the cold joint at T,=400°K; @Lis the thermal e.m.f.-coeffi- 


clent, *%- the heat-conductivity coefficient, P - the resistivi- 
ty). The choice of T, is related to the use of cheap natural gas 


as the thermal~energy Source. It is expected to raise the working 
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temperature which would lead 


to higher efficiency, The efficiency 
ori was calculated by the formula 


“Qn = Unp¥ (1) 


where 7 TD is the thermodynamic efficiency of the motor and N 


‘denotes the lowering in efficiency as a result of heat losses; 
Np Was calculated for the case of optimum ratio M of load re- 


sistance to thermogenerator resistance. A graph shows the depen~ 
dence ofan on Zz. A table gives the values ofa, Pr 7t,%, Z and 
mea 2D ax CT ty being the highest possible temperature of the hot 
joint) for the following refractory compounds of transition me- 
tals; MoSi,, CoSi, NbSi., ReSi, Crwn, NbB., Tic, MnSi, MnSi,, 
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